INTRODUCTION {#s1}
============

Breast cancer is the second most frequent form of cancer globally and the most common cancer in women. In Argentina, 19,000 new patients are diagnosed each year, and the incidence rate is 71 per 100,000.^[@B1]^ According to WHO, 146,000 new cases of breast cancer are detected in women \< 40 years of age worldwide annually.^[@B1a]^ Although considerable variation is evidenced in different reports, it is estimated that among patients with breast cancer, the proportion of women \< 40 years of age is 7%.^[@B2]^ Multiple studies have reported that breast cancer in younger patients generally presents with more aggressive characteristics, such as lymphovascular invasion, high tumor grade, human epidermal growth factor receptor 2 (HER2) overexpression, or absence of hormone receptor expression.^[@B3]-[@B9]^ Furthermore, it is suggested that young age is an independent poor prognostic factor.^[@B10]-[@B12]^

For these reasons, the scientific community is starting to consider breast cancer in this population as a different biologic entity. In this scenario, evidence and knowledge in relation to epidemiology, biologic behavior, and optimal treatment strategies are scarce. The objective of this analysis was to identify epidemiologic and pathologic characteristics and treatment decisions in patients \< 40 years of age, comparing these aspects with older patients. Moreover, as a secondary objective, we intended to detect the existence of unique epidemiologic characteristics in the subgroup of patients ≤ 35 years of age within the young age group.

CONTEXT
-------

**Key Objective**There is a scarcity of real-world, high-quality data on breast cancer in young women, especially in South America. Addressing the current status in Argentina should help clinicians, researchers, and decision makers better understand unmet needs.**Knowledge Generated**This large cohort of patients with breast cancer has shown that young patients present with larger tumors, a higher prevalence of aggressive characteristics, more advanced stages, and HER2 overexpression. Very young patients nested in the ≤ 40 years of age population manifest this characteristics even more deeply.**Relevance**Findings displayed in the present study reflect the characteristics of breast cancer in different age groups in Argentina and should help interpret the disease landscape for prognosis understanding and additional improvement of patient care.

PATIENTS AND METHODS {#s2}
====================

A retrospective analysis of the Breast Cancer Registry (Registro de Cáncer de Mama \[RCM\]) of the Argentinian Society of Mastology was performed. This prospective-retrospective electronic database was initiated in 2010, and it includes the collaboration of public and private centers in Buenos Aires, La Plata, Córdoba, and Tucumán. RCM is a breast surgery--based registry, including patients with early and locally advanced disease (resectable) only. Patients were included prospectively from 2010, and previously treated patients could also be retrospectively added. This analysis was conducted between January 2000 and January 2017. All patients included in the RCM database signed informed consent forms allowing sharing of their data. The majority of the Argentinian population is white. Information was entered independently by each participating center, according to pathologic and medical records. Patients were included in the analysis if they were diagnosed with invasive breast cancer and excluded if no information regarding age was entered. Patients were defined as "young" if age at breast cancer diagnosis was ≤ 40 years, and a subgroup of "very young" was considered within this group if the age at diagnosis was ≤ 35 years. Patients were considered to have a positive family history if they described breast cancer events in first- and second-degree relatives. Tumors were classified as hormone receptor--positive (HR+)/HER2−, HR+/HER2+, HR−/HER2+, or HR−/HER2− according to hormone receptors and HER2 expression. If any of these variables were missing, the patient was excluded from phenotype classification. HR was considered positive if immunohistochemical analysis (IHC) was greater than 1% for estrogen and/or progesterone receptors (PRs). HER2 was considered positive if it presented overexpression (3+) by IHC. If IHC was 2+, tumors were analyzed by fluorescence in situ hybridization, and they were considered positive if their ratio was \> 2.2 or HER2 gene copy was \> 6.0.^[@B13]^ Neither patients with surgical procedures before 2005 nor patients with microinvasive breast carcinoma, defined as invasive carcinoma of the breast with no invasive focus measuring more than 1 mm, had routine HER2 assessment in our country.

This research complied with the guidelines for human studies and was conducted ethically in accordance with the World Medical Association Declaration of Helsinki. Inclusion of patients in the database was approved by the local institutional review boards of all participating institutions.

Statistical Analysis {#s3}
--------------------

Categorical variables were expressed as absolute numbers and percentages. Continuous variables were described in terms of means and standard deviations if normally distributed or medians and interquartile ranges otherwise. Comparisons among groups were conducted using the Student *t* test and Wilcoxon rank sum test depending on distribution for continuous variables, and χ^2^ test and Fisher exact test for categorical variables. Logistic regression analysis was performed to evaluate the independent association between age and clinical and pathologic characteristics. A *P* value \< .05 was considered statistically significant. Statistical analysis was performed with STATA 14 (STATA, College Station, TX).

RESULTS {#s4}
=======

Patients' Characteristics {#s5}
-------------------------

Young patients comprised 10.40% of the included patients with invasive breast cancer (739/7,105). Clinical and pathologic characteristics are presented in [Table 1](#T1){ref-type="table"}. The average age in this group was 35.61 ± 4.04 years. As expected, a higher proportion of family history of breast cancer was observed in this population (28.28% \[209/739\] *v* 22.23% \[1,415/6,366\]; *P* \< .001). Moreover, tumors were more likely to be clinically detectable on physical examination in young women (90.10%; 637/707) than in patients \> 40 years of age (76.99%; 4,747/6,166; *P* \< .001).

###### 

Clinical and Pathologic Characteristics

![](JGO.19.00228t1)

Differences between the two groups were also observed in tumor size, histologic subtypes, tumor grade, and lymphovascular invasion. In 606 of the 739 young patients, it was possible to determine the tumor phenotype, with 68.48% being classified as HR+/HER2−, 13.04% classified as HR+/HER2+, 6.93% classified as HR−/HER2+, and 11.55% classified as triple negative. A higher proportion of the more aggressive phenotypes was evidenced in young patients compared with patients \> 40 years of age (HR+/HER2+, 6.79%; HR−/HER2+, 4.43%; and triple negative, 9.21%; *P* \< .001). In relation to axillary involvement, 49.78% of the young patients presented with lymph node metastases, with a median of three positive nodes (IQR, 1-7), demonstrating more frequent nodal metastasis than in the older subgroup.

Multivariate Analysis of Clinical and Pathologic Characteristics {#s6}
----------------------------------------------------------------

Multivariate analysis showed that characteristics independently associated with age ≤ 40 years were HER2 phenotype, nodal involvement, histologic grade, and tumor size ([Table 2](#T2){ref-type="table"}).
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Multivariate Analysis of Pathologic Characteristics Associated With Age
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Very Young Patients With Breast Cancer {#s7}
--------------------------------------

By comparing the subgroup of patients ≤ 35 years of age (n = 286) with patients between 36 and 40 years of age, specific differences were detected ([Table 3](#T3){ref-type="table"}). First, a higher proportion of HER2+ tumors was observed (24.58% *v* 16.94%; *P* = .021; [Fig 1A](#f1){ref-type="fig"}). Second, tumors were more frequently negative for PR expression (29.85% *v* 22.95%; *P* = .043; [Fig 1B](#f1){ref-type="fig"}). Average tumor size was 28.95 mm (95% CI, 26.11 to 31.79 mm) *v* 25.15 mm (95% CI, 23.41 to 26.89 mm; *P* = .018) in patients between 36 and 40 years of age. When disease stage was defined, a higher proportion of stage 3 tumors was observed in very young patients (29.34% *v* 18.52%; *P* \< .001; [Fig 1C](#f1){ref-type="fig"}).

###### 

Pathologic Characteristics in Young and Very Young Subgroups
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![Clinical characteristics presenting statistically significant differences in patients ≤ 35 years of age in relation to the patients between 36 and 40 years of age. (A) Proportion of human epidermal growth factor receptor 2 (HER2) tumors (*P* = .02). (B) Proportion of tumors with negative progesterone receptor (PR) expression (*P* = .043). (C) Stage classification (*P* \< .001).](JGO.19.00228f1){#f1}

Treatment Strategies {#s8}
--------------------

Breast-conserving surgery was performed in 62.89% of the younger patients, representing a substantially lower proportion than the rate for older patients (75.37%; *P* \< .001). In patients ≤ 40 years of age, 59.04% underwent treatment with adjuvant chemotherapy, whereas only 36.66% of the patients \> 40 years of age received this treatment (*P* \< .001). Neoadjuvant chemotherapy was the treatment of choice in 17.59% and 8.37% of the younger and older groups, respectively (*P* \< .001). In the adjuvant setting, a higher proportion of young patients received anthracyclines (79.49% *v* 72.35%; *P* = .005) and taxanes (50.28% *v* 39.20%; *P* \< .001). In contrast, a lower proportion of cyclophosphamide, methotrexate, and fluorouracil chemotherapy regimen was reported (15.73% *v* 22.40%; *P* = .005). Patients with HER2+ tumors received trastuzumab in a similar proportion in both age groups (98.53% *v* 95.60%; *P* = .26). No differences were observed in the use of anthracyclines in the neoadjuvant setting (92.31% *v* 88.18%; *P* = .18). Regarding hormonal therapy, 24.46% of the HR+ young patients received luteinizing hormone-releasing hormone (LHRH) analogs. The initial treatment of choice included tamoxifen in 97.52% of patients. In the group of patients with breast-conserving surgery, no differences were observed between age groups in relation to radiotherapy administration (*P* = .26).

Treatment strategies in the group of patients ≤ 35 years of age were similar to those in patients between 36 and 40 years regarding surgical procedure (*P* = .80), chemotherapy administration (*P* = .26), radiotherapy (*P* = .50), and hormonal therapy (*P* = .39). Nevertheless, a greater proportion of patients ≤ 35 years of age with HR+ tumors received LHRH analogs as adjuvant treatment (25.00% *v* 13.61%; *P* = .002).

DISCUSSION {#s9}
==========

In this study, we evaluated a large and representative Argentine database. We identified substantial clinicopathologic differences between young (≤ 40 years of age) and very young (≤ 35 years of age) patients with breast cancer. Moreover, differences in characteristics within the young group of patients, with more aggressive pathologic features, were shown. HER2 phenotype, high histologic grade, tumor size, and nodal metastasis were independently associated with young age in multivariate analysis.

The definition of young age is controversial, and studies have variously defined young age as age at diagnosis \< 35, 40, 45, or even 50 years. All these classifications are arbitrary because there are no data to determine this distinction. European School of Oncology (ESO)--European Society for Medical Oncology (ESMO) 3rd international consensus guidelines for breast cancer in young women defines young women as those \< 40 years of age.^[@B14]^ The rate of breast cancer in this group has been stable for the last 20 years.^[@B15]^ Approximately 6.6% of all patients with breast cancer are diagnosed in women \< 40 years of age, 2.4% in women \< 35 years of age, and 0.65% in women \< 30 years of age,^[@B12],[@B16]^ as the cumulative incidence of breast cancer follows an exponential function below the age of 40, after which it increases linearly.^[@B17]^ In the RCM database, 10.4% of the 7,105 patients were ≤ 40 years of age. This result is higher compared with US databases^[@B2]^ and akin to Asian registries.^[@B18],[@B19]^ In relation to patients ≤ 35, our analysis showed a prevalence similar to studies addressing this population specifically.^[@B12],[@B20]^ Clinical characteristics in this cohort of patients were in line with data reported in past studies worldwide, indicating that these patients present with larger tumors, a higher prevalence of aggressive characteristics, more advanced stages, and HER2 overexpression.^[@B4]-[@B7],[@B9],[@B12],[@B19]-[@B26]^

It should be noted that in our retrospective analysis, almost 50% of young Argentinean patients had lymph node involvement at the time of diagnosis. This clinical presentation, as well as the presence of palpable tumors, could be explained by the lack of screening mammography recommendations for women \< 40 years of age. In Argentina, according to our National Cancer Institute (Instituto Nacional del Cancer) guidelines, screening mammography should be offered to women between 50 and 70 years of age.

Many studies have confirmed that compared with older women, young women have higher proportions of triple-negative and HER2+ cancers.^[@B3],[@B11],[@B22],[@B27]^ The phenotype distribution observed in our population is similar to that described by cited authors in relation to HER2+ but not triple-negative tumors. Other Latin American authors have reported on the increased incidence of basal-like or triple-negative carcinomas among young women. Carvalho et al^[@B28]^ found that 25.8% of women \< 35 years of age had a basal-like phenotype, and Alvarado-Cabrero et al^[@B29]^ described 26% of women with triple-negative phenotype. The greater percentage of tumors with HER2 overexpression in younger patients observed in our study is supported by other studies.^[@B30],[@B31]^

It is partially accepted that young women diagnosed with breast cancer have inferior clinical outcomes, and it is natural to wonder whether the inferior outcome is attributable to an over-representation of adverse pathologic features or whether age is an independent risk factor. The biologic variability described previously is likely to be the main contributing factor responsible for the mortality disparities observed. To further explore age-specific differences in breast cancer biology, several groups have evaluated the role of differential tumor gene expression comparing patients of different age groups.^[@B11],[@B22],[@B32]^ Authors have concluded that age alone does not appear to provide an additional layer of biologic complexity above that of breast cancer subtype and grade; therefore, when considering treatment programs, decisions should be driven by subtype biology and performance status, and much less influenced by age.

Evidence in relation to tumor characteristics in very young patients with breast cancer nested in the ≤ 40-years-of-age--population is still contradictory. We found a higher proportion of HER2-enriched subtypes, lower PR expression, and a higher rate of patients with advanced disease at diagnosis, in relation to tumor size and clinical stage. Similarly, Kollias et al,^[@B5]^ documented that patients diagnosed with breast cancer at \< 35 years of age were more likely to have high-grade tumors and vascular invasion. However, tumor size and lymph node involvement were similar between the included age groups. An analysis based on premenopausal patients referred to the European Institute of Oncology showed that among the very young group (\< 35 years of age), there was a higher prevalence of high-grade tumors, tumors classified as HR negative, and HER2 overexpression.^[@B33]^ Analysis of very young patients has not shown any differences in some cohorts, contrary to our results.^[@B3],[@B10]^ Breast cancer in women \< 40 years of age should prompt one to consider familial breast cancer syndromes and genetic testing because this situation may have clinical consequences. Regrettably, our database does not contain information on germinal mutations.

With respect to surgery, young women are generally treated similarly to their older counterparts, because factors guiding surgical decisions are the same. However, younger women have higher local recurrence rates than older women when treated with breast-conserving surgery.^[@B34]-[@B37]^ In this setting, some authors have questioned whether breast-conserving therapy among young women represents optimal therapy.^[@B38]-[@B40]^ Nevertheless, no studies have demonstrated that conservative surgery in young women has a negative impact on survival. In our sample, breast-conserving surgery was performed more frequently in older patients. Series such as the ones published by Bharat et al^[@B6]^ or Fredholm et al,^[@B12]^ showed that young women were more likely to undergo mastectomy rather than breast-conservation therapy. It is difficult to ascertain whether these differences could be attributed to preference, tumor characteristics, or increased rates of germline mutations that demand more aggressive treatment, because other studies show that breast conservation rates are similar in both age groups.^[@B10]^

Adjuvant chemotherapy was administered to almost 60% of the younger patients compared with 36.66% of the older patients. Different authors reported that chemotherapy was more commonly given to young women.^[@B10],[@B12],[@B20]^ Similar to other studies, a high proportion of patients had undergone chemotherapy regimens including anthracyclines, which are often recommended for patients with a high risk of disease recurrence.^[@B33]^

Multiple questions still arise while addressing the topic of breast cancer in young patients. This analysis has shown considerable clinicopathologic differences between age groups in Argentina. The strengths of our study reside in its large, population-based sample and thorough analysis of its database. To our knowledge, this is the first study analyzing this unique population with breast cancer in our country. Unfortunately, missing information in the database was one of the principal limitations, in addition to the lack of outcome data because the health system in Argentina has limited follow-up access. The poor prognosis of young women with breast cancer raises critical questions, and treatment decisions in this age group are complex. We are in need of more high-quality evidence to enlighten our knowledge and to optimize strategies to help our patients.

Centers collaborating with the Registro de Cáncer de Mama: Breast Clínica de la Mama (La Plata, Buenos Aires); Hospital Fernandez (Ciudad Autónoma de Buenos Aires \[CABA\]); Instituto Alexander Fleming (CABA); Hospital General de Agudo "P. Piñero" (CABA); Hospital Penna (CABA); Instituto de Oncología "Angel Roffo" (CABA); Hospital Rivadavia (CABA); Hospital Marie Curie (CABA); Hospital Nacional de Clínicas (Córdoba); Sanatorio Modelo de Caseros (Buenos Aires); F. Gutierrez Zigaran, MD, Hospital Posadas (Buenos Aires); Hospital de la Madre y el Niño; Hospital Aeronáutico Central (CABA); Hospital Centro de Salud (Tucumán); Instituto Modelo de Ginecologia y Obstetricia (Córdoba); Corporación Médica San Martín (Buenos Aires); and Laura Ruiz Díaz, MD, Sanatorio Adventista del Plata (Entre Ríos).
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